2. Analysis of the specific radioactivity-time curves in terms of a two-compartment system indicated that all the cholesterol of muscle is exchangeable with the plasma cholesterol and that local synthesis does not contribute significantly to the cholesterol in muscle.
Introduction
When radioactive cholesterol is injected intravenously into human subjects, the specific radioactivity of the cholesterol in certain tissues exceeds that in the plasma at long intervals after the injection. This phenomenon has been noted in xanthomatous skin lesions (Moutafis Samuel et al., 1972; Simons 8c Myant, 1974; Reichl, Simons, Myant, Pflug 8c Mills, 1973) . Tissuelplasma specific radioactivity ratios greater than unity have also been observed in muscle and adipose tissue of baboons 10-12 weeks after intra- (Wilson, 1970) . These iindings indicate the presence of tissue pools of cholesterol with slower turnover than that of the plasma cholesterol. However, a more detailed analysis of the exchange between plasma and tissue cholesterol requires a knowledge of the time-course of the change in specific radioactivity of the cholesterol in tissues after pulse labelling of the plasma. We have therefore measured the specific radioactivity of the cholesterol in biopsies of skeletal muscle and skin of Rhesus monkeys taken at frequent intervals after intravenous injection of [ 14C]cholesterol. The findings in two of these monkeys have been described briefly elsewhere (Myant, 1971 ).
Methods
Three male monkeys (5.3-7.3 kg) were used. They were kept in separate cages and were given MRC diet no. 41B (Bruce 8c Parkes, 1946) ad libitum. Each animal was given an intravenous injection of its own plasma labelled with 50 pCi of [4-14c] cholesterol by the method of Whereat & Staple (1960) . Blood was obtained on days 2 , 4 , 8 and 14, and then at the intervals shown in Fig. 1 . Serial biopsies of muscle and skin (100-250 mg) were taken from the thigh under pentothal sodium anaesthesia. Afder removal of visible fat by dissection, the tissues were saponified in KOH (2 mol/l) in 80% ethanol for 6 h at 90-100°C and the sterols were extracted from the hydro- 
Results and Discussion
Measurements were made on each monkey over a period of 156 days. Mean values from the three monkeys, plotted on a log-linear scale, are shown in Fig. 1 . The specific radioactivity of the plasma cholesterol fell rapidly during the first 3-4 weeks after the injection and then decreased exponentially with a half-life of 22 days until day 116. The mean value obtained on day 156 suggested that the slope of the plasma specific radioactivity curve decreased towards the end of the period of observation.
The specific radioactivity of skin and muscle cholesterol rose to 81 % and 64% respectively of that of the plasma cholesterol at 8 days. Thereafter the curves for the two tissues diverged. The curve for skin cholesterol followed closely that for plasma cholesterol until day 116. The curve for muscle cholesterol, on the other hand, crossed the curve for plasma cholesterol between day 8 and day 21 and then fell more slowly than the plasma cholesterol curve, so that by day 156 the musclelplasma cholesterol specific radioactivity ratio was 6.8. The curve for muscle cholesterol reached its maximum approximately at its intersection with the curve for plasma cholesterol. The specific radioactivity of muscle cholesterol decreased between days 36 and 116 at a rate corresponding to a half-life of 39 days. As with plasma cholesterol, the values obtained on day 156 suggested a decrease in slope of the loglinear specific radioactivity curve for muscle and skin cholesterol after day 11 6.
After a single injection of radioactive cholesterol into the circulation, radioactivity will appear in the exchangeable cholesterol of the tissues, the specific radioactivity of the total cholesterol in each tissue rising to a maximum and then declining. If the behaviour of the exchangeable cholesterol in the whole body conforms to the two-compartment model discussed by Wilson (1970) , the maximum specilic radioactivity of the total cholesterol in any tissue will occur at the intersection of the specific radioactivity curves for plasma and tissue, unless (1) a significant fraction of the tissue cholesterol is not exchangeable, or (2) a significant fraction of the cholesterol in the tissue is synthesized in situ, or (3) both conditions (1) and (2) apply (see the Appendix). Hence, the fact that the specific radioactivity curves for muscle and plasma cholesterol (Fig. 1) intersect when the curve for muscle reaches its maximum shows that all the cholesterol in the monkey's skeletal muscle is exchangeable and that synthesis of cholesterol in situ is negligible. Our serial observations on muscle therefore support the general conclusion of Wilson (1970) , based on analysis of the plasma specific radioactivity curve after pulse labelling and a single post-mortem determination of the total mass of exchangeable cholesterol in baboons, that synthesis of cholestero in the slowly exchanging compartment (compartment B) does not contribute significantly to the exchangeable cholesterol of the whole body. Our conclusion that cholesterol synthesis in muscle is negligible and that all muscle cholesterol is exchangeable is compatible with the conclusion that the bulk of the cholesterol required for the maintenance of cell membranes in skeletal muscle is derived from the plasma, with little or no contribution from local synthesis.
The specific radioactivity curve for skin cholesterol gives little indication of a compartment in which turnover is slow, though the high skinlplasma specific radioactivity ratio at 156 days is consistent with the presence of a small compartment with very slow turnover. A contribution to skin cholesterol from local synthesis cannot be excluded, since there are not enough early values to show precisely when the maximum specific radioactivity of skin cholesterol occurred in relation to the plasma specific radioactivity curve. Interpretation of the curve for skin is also complicated by the likelihood that exchangeable cholesterol is lost from the skin of monkeys by direct transfer to the surface of the body rather than by re-entry into the plasma (A. Magide & N. B. Myant, unpublished observations). Mout&s & Myant (1971) noted a higher specific radioactivity in non-xanthomatous skin cholesterol than in plasma cholesterol 414 days after an intravenous injection of [14C]cholesterol into a human subject with familial hypercholesterolaemia. This does not necessarilyreflect a species difference in the behaviour of skin, since the interval between injection and biopsy was much longer in the human subject than in the monkeys used for the present work.
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APPENDIX
Eqn. (1) shows that if a significant fraction of muscle cholesterol is not exchangeable, S , d P will be less than unity, i.e. the maximum will occur before intersection of the two curves. In the extreme case, the curve for muscle cholesterol would not cross the plasma curve at any time. Eqn. (2) shows that if significant synthesis of cholesterol occurs in muscle, Sm.x /P will, again, be less than unity. If S,,./P = 1, both possibilities are therefore excluded. 
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